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(54) CHROMIUM STEEL SHEET EXCELLENT IN PRESS FORMABIUTY 



(57) A chromium steel sheet excellent in press 
formability, particularly, in both of deep drawabiiity and 
resistance to secondary operation brittleness. The 
sheet contains, on the weight basis, at most 0.03 % of 
C, at most 1 .0 % of Si, at most 1 .0 % of Mn, at most 0.05 
% of P, at most 0.015 % of S, at most 0.10 % of Al, at 
most 0.02 % of N, 5 - 60 % of Cr, 4(C+N)-0.5 % of Ti, 
0.003 - 0.20 % of Nb, 0.0002 - 0.005 % of B, and option- 
ally further at least one member selected from among 
0.01 - 5.0 % of Mo, 0.0005 - 0.01 % of Ca and 0.0005 - 
0.025 % of Se, and the balance consisting of Fe and 
inevitable impurities. 
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Description 



TECHNICAL FIELD 



This invention relates to chromium steel sheets (inclusive of steel strips) having an excellent press formabilitv par- 
ticularly excellent deefMirawing formability and resistance to secondary working brittleness. 



BACKGROUND ART 



As a typical kind of the chromium steel sheets, ferritic stainless steel sheets are usually produced through steps of 
hot rolling - annealing of hot rolled sheet - cold rolling - finish annealing after the heating of continuously caS sST 

i« JUn 6 ^ , 9 ^T^f? ,efritiC Stainl6SS 51661 iS exC6llent in the resistance to corrosion cracking and 
L J^,' f ! S r Kl6 ^ US6d t0 plications such as various Wtchenwares. automobile parts and the like. However 
artT Z 9 * r ^ 10 3 SWer6f d66p drawin 9 1,1 the plication such as fuel filter casing for automobile 
and the like, sothat there .s frequently caused a problem of creating cracks due to secondary working brittleness 

*«J£T 6 many att6mptS ^ t0 im P fWe the deepdrawing formability and the resistance to 

secondary working bntUeness in the ferritic stainless steel sheets. 

- J° T !S u JP f' 54 - 1 1770 has Proposed a production technique of ferritic stainless steel sheets aiming at a high 
coW workab..^ by addrton of Ti, while JP-B-57-55787 has proposed a production technique of ferritic stainless ste^ 
sheete a,rning at a high Lankford value (hereinafter abbreviated as "r-value" simply) by addition of B. Furthermore. JP- 
.2 ! ^ pr °P° sed a P-oduction technique of ferritic stainless steel sheets hardly creating brittle cracks in the bulg- 
ing after the deep drawing by addition of Ti and B. - y 
♦h^ eV6r : theSe t6 f niq " es have P roblem s as mentioned below. That is, the brittle cracks are frequently observed 
at the secondary working after the severer deep drawing in the technique disclosed in JP-B-54-1 1770 Further the 

f SnTL S'lS ^ B ^? 78 h 7 ! UnSUitable ^ ^ S6V6rer d66P drawinS b6cause the dee P drawab ility * insuf- 
22" ^' of Ti and B is conducted in the technique disclosed in JP-B-2-7391 , but either deep draw- 

HZZT ?V° SSC0 . ndary W ° rk brittl6neSS is Poor and both the properties are not simultaneously satisfied. 

secorfdaTvl 0 ^^' 1 ?J? *r teChniQUeS imprW6S 6ither the dee P"drawing formability or the resistance to 
^ aVe ^ C ° mmon problem * at Mh *" Properties are not simultaneously improved. 
Therefore, the occurrence of brrttle cracks in the subsequent secondary working is apprehended after the severer deep 

11 |s. therefore, an object of the invention to provide chromium steel sheets having excellent press formability par- 
ticularly deefKlrawing formability and resistance to secondary work brittleness P ity.par 

mnr^rJSl? 6 ?^* 6 '"^^ P rovide amni « n steel sheets satisfying r-value of not less than 1 .5. Ar of not 
more than 0.3 and a brittle crack creating temperature of not higher than -50»C. 

DISCLOSURE OF INVENTION 

^11!^"?^ ^ ? iade Vari ° US StUdi6S ' n ° rd6r t0 achieve X™* and found that the deep-drawing 
re !!!r Ce 10 SeCOndaiy WOrk britt,eness are simultaneously improved and further the ductility of 
weW portion ,s improved by controlling the chemical composition of the chromium steel sheet to a proper range, and as 
a result the invention has been accomplished. y ' 

The chromium steel sheet having the above properties has the.following point and construction: 

(1) The invention is a chromium steel sheet comprising; 

C: not more than 0 .03 wt%, Si: not more than 1.0 wt%, Mn: not more than 1.0 wt%, P: not more than 0 05 

^ ^ir^ 3 " 5 Wl% ' M ' m ° re **" °" 10 N: not more ° 02 wt%, Cr: 5-60 wt%, Ti' 4(C + N) 
so - 0.5 wt%, Nb: 0.003-O.020 wt%, B: 0.0002-0.005 wt%, * ' 

and the balance being Fe and inevitable impurities 
ofth^Xelm^ * remta St6el ^ C ° ntaining M ° : ° 01 * 5 0 * in addition to the ™ in jn 9 redje * 
S d th^iSm ?) r ° mlUm SteSl fUrther C ° ntalnin9 00005 -° 01 "** in addition t0 th * main ingredi- 
S^S^e rt^ Um *"* COntaini " 9 a0005 ^ 025 "~ in addition to the main ingre- 

(5) The invention is a chromium steel sheet further containing Mo: 0.01 -5.0 wt% and Ca: 0.0005-0.01 wt% in addi- 
tion to the main ingredient of the above item (1 ). 
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(6) The invention is a chromium steel sheet further containing Mo: 0.01 -5.0 wt% and Se: 0.0005-0.025 wt% in addi- 
tion to the main ingredient of the above item (1 ). 

(7) The invention is a chromium steel sheet further containing Ca: 0.0005-0.01 wt% and Se: 0.0005-0.025 wt% in 
addition to the main ingredients of the above item (1). 

5 (8) The invention is a chromium steel sheet further containing Mo: 0.01-5.0 wt%, Ca: 0.0005-0.01 wt% and Se: 
0.0005-0.025 wt% in addition to the main ingredients of the above item (1). 

(9) The invention is a chromium steel sheet wherein Mo content in anyone of the above items (2), (5), (6) and (8) is 
0.1-3.0 wt%. 

(10) The invention is a chromium steel sheet wherein a relationship between Ti content and Nb content in anyone 
10 of the above items (1)-(9) satisfies Ti/Nbs7. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a graph showing an influence of Nb content upon Ar; Fig. 2 is a graph showing a relationship between r- 
15 value and crack creating temperature; and Fig. 3 is a diagrammatical view illustrating a method of repetitive bending 
test. 

BEST MODE FOR CARRYING OUT THE INVENTION 

20 The preferable conditions for carrying out the invention will be described below. 

The chromium steel sheets according to the invention explained in the above item "DISCLOSURE OF INVENTION" 
are excellent in the press formability, particularly the deep-drawing formability and resistance to secondary work brittle- 
ness, and satisfy the r-value of not less than 1 .5, the Ar of not more than 0.3 and the brittle crack creating temperature 
of not higher than -50°C. 

25 The action of each ingredient element and the reason on the numerical limitation in the invention will be described 
below. 

C: not more than 0.03 wt%; 

30 C is an element lowering the r-value and elongation property. Particularly, when it exceeds 0.03 wt%, the influence 
is conspicuous, so that the content is necessary to be not more than 0.03 wt%. Preferably, it is not more than 050.1 wt%. 

Si: not more than 1 .0 wt%; 

35 Si is an element effective for deoxidation. The excessive addition brings about the degradation of the cold worka- 
bility, so that the addition range is not more than 1 .0 wt%, preferably not more than 0.5 wt%. 

Mn: not more than 1 .0 wt%; 

40 Mn is an element effective for precipitating and fixing S existent in the steel to maintain the hot rolling property. The 
excessive addition brings about the degradation of the cold workability, so that the addition range is not more than 1 .0 
wt%, preferably not more than 0.5 wt%. 

P: not more than 0.05 wt%; 

45 

P is an element harmful for hot workability. Particularly, when it exceeds 0.05 wt%, the influence becomes conspic- 
uous, so that the content is not more than 0.05 wt%, preferably not more than 0.04 wt%. 

S: not more than 0.015 wt%; 

50 

S segregates in a crystal grain boundary to promote grain boundary brittleness and is a harmful element. Particu- 
larly, when it exceeds 0.0 1 5 wt%, the influence becomes conspicuous, so that the content is not more than 0.01 5 wt%. 
preferably not more than 0.008 wt%. 

55 Al: not more than 0.10 wt%; 



Al is an element effective for deoxidation. The excessive addition brings about the surface defect due to the 
increase of Al inclusions, so that the content is not more than 0.10 wt%, preferably not more than 0.07 wt%. 
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N: not more than 0.02 wt%; 



25 



30 



35 



N is an element harmful for the deep-drawing formability likewise C. Particularly, when R exceeds 0.02 wt% the 

b n e ^ / cons P icuous . *> that the content is necessary to be not more than 0.02 wt%. PreferaUy, it is not 
more man o.oi wt%. 



Cr: 5-60 wt%; 



w 



15 



♦h, ? ^' ement necessar y for ensurin 9 wwion resistance as the stainless steel. When the content is less 
k L^' COrrOS '° n reastance is te * in 9. while when it exceeds 60 wt%, the cold workability is degraded so that 
the addition range is 5-60 wt%, preferably 1 0-45 wt%. 

Ti: 4(C+N)-0.5wt%; 

H^n^ 3 " e T ent K U 1 S ! ,U ^ r P? 0 **** and ffadn 9 c - N nam ™ *» «he deep-drawing formabHity to ensure the highly 
2Z? 1^ iS " 0t in ™ am ° Unt 01 ,eSS than ^ *• effect is saturated 

Sy US? TzZS"" 5 0 5 ^ *" additi ° n am0mt ° f 71 iS ^ " 0 5 P refer " 

20 Nb: 0.003-0.020 wt%; 

mJtt^lr men ' P T^ ar>V "T^ for simultaneous| y Roving the deep-drawing formability and the resist- 
^nt-!^ ndary ^ ^'l" 688 by COmpOSite addition ■*» * B and the like in the invention. The effect is not 
obtained in an amount of less than 0.003 wt%. while the effect is saturated and the production cost is rather increased 
whenit exceeds 0.020 wt%. The addition amount of Nb is 0.003-0.020 wt%, preferably 0 004-0 0?8wr% 

« m *e deefHlrawing formability and the resistance to secondary work brittleness is explained in 

th^r^tlT C h TJ* 1 ShWS 3n inf ' UenCe ° f Nb °" * in a «" rolled ^ee. (cold reduction 
S?tS.S a r °« ^meter of not less than 150 mm: 82.5%) containing (0.007-0.009)wr%C - (0.3- 
" (°- 3 - a4 ) wt%Mn " (0 02-0.03)wt%P - (0.005-0.007)wt%S - (0.02-0.03)wt%AI - (0 0070-0 0090)wt%N - fit 

adding Nb of not less than 0.003 wt% and hence the edge shape after the deep drawing is largely improved 

Further. Fig. 2 stows an inf luence of Nb amount upon a relationship between brittle crack and r-value after second- 

S^^l^rSSS^S*^ thr ° U9h W ° rk r0 " S ^ 3 r °" diameter * «* less ^ 
82.5 A) containing (0.007-0.009)wt%C - 0.3-0.4)wt%Si - (0.3-0.4)wt%Mn - (0 02-0 03)wt%P - to nns-n nn7W**.<5 

0°0010)w^ " 

,S aPParent th3t the St6el SheetS COntainin 9 not less «™ 0 003 wt% of Nb are high in the 
r-value as a formmg Smrt .ndication in the deep drawing and low in the brittle crack creating temperature 

As mentioned above, both the deep-drawing formability and the resistance to secondary work brittleness are 
shown to be balanced at a high level by including not less than 0.003 wt% of Nb. ontoeness are 



45 



SO 



55 



Ti/Nba7 



mn Jl!5T for r ab " rty ; S C ° fTP0Srte addition 01 11 and ins ^d of single addition. Particularly, Ar is 

considerably small when T, and Nb are added together, which acts to considerably improve the press format^ Thfe 
effect can more surely be attained by the composite addition of Ti and Nb under a condition satisfying TONbTy 

B: 0.0002-0.005 wt%; 

^ mer « Effective for improving the resistance to secondary work brittleness after the deep drawing. The 
effect k not obtained in an amount of less than 0.0002 wt%, while the excessive addition degrades thTdeep-drawino 
formabHity. The addition amount is 0.0002-0.005 wt%. preferably 0.0003-0.003 wt%. aeep-arawing 

Mo: 0.01-5.0 wt%, preferably 0.1-3.0 wt%; 

Mo is an element improving the press formability (r-value, Ar, resistance to secondary work brittleness) and the cor- 
STh J^r "? ,S add6d Sel6CtiVely - 71,6 ""P""*™* °< and Ar by the addition of Mo TllZ Tetd 

Z S^SSTSL 9 X £ i0 L rate is near t0 1 t09ether •* the fine formation oi 

the annealed sheet. The effect is obtained in an amount of not less than 0.01 wt%, but the addition exceeding 5.0 wt% 
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brings about the degradation of deep-drawing formability, so that the addition amount of Mo is 0.01-5.0 wt%. Moreover, 
the preferable addition amount is 0.1-3.0 wt%. 

Ca: 0.0005-0.01 wt% 

5 

Ca is an element having an effect of controlling nozzle clogging with Ti inclusion in the steel making and casting 
and is selectively added in accordance with the Ti content. However, when Ca is excessively added, Ca inclusion is a 
starting point of brittle breakage, so that the addition range of Ca is 0.0005-0.01 wt%, preferably 0.0005-0.006 wt%. 

io Se: 0.0005-0.025 wt% 

Se is an important element enhancing the f lowability of welded metal in the welding to control surface defect (crack) 
of weld portion and improve the ductility of the weld portion. This effect appears in an amount of not less than 0.0005 
wt%, but when it exceeds 0.025 wt%, the corrosion resistance lowers, so that the addition range of Se is 0.0005-0.025 
is wt%, preferably 0.0008-0.0 1 0 wt%. 

The object of the invention is attained by the above chemical ingredients, but the effect of the invention is not lost 
even if 0.01-0.5 wt% of V, 0.3-6 wt% of Ni, 0.3-6 wt% of Co, 0.1-3 wt% of Cu, 0.3-6 wt% of W are added in addition to 
these ingredients. 

The production of the steel sheet according to the invention may be carried out by a method wherein steel having 
20 the above chemical composition is melted in a usual steel-making furnace such as convenor, electric furnace or the like, 
shaped into a steel slab by continuous casting process or steel ingot process, and then subjected to hot rolling - 
(annealing of hot rolled sheet) - pickling - cold rolling - annealing of cold rolled sheet - pickling - if necessary, repetition 
of cold rolling - annealing - pickling. 

However, the object can more advantageously be attained when the roll diameter of cold rolling work roll and the 
25 reduction of cold rolling are controlled to roll diameter: not less than 150 mm, preferably 250-1000 mm, and reduction: 
not less than 30%. preferably 40-95% among cold rolling conditions in the above cold rolling step. That is, the cold rolled 
stainless steel sheet is generally rolled through work rolls having a roll diameter of not more than 100 mm. When the 
roll diameter is made larger as mentioned above, the shearing stress in the rolling direction through friction between the 
roll and the steel sheet surface is mitigated and also the difference of stress in the sheet surface becomes small. As a 
30 result, the r-value and Ar can be more improved without degrading the resistance to secondary work brittieness. . In this 
case, when the roll diameter is less than 1 50 mm, or when the reduction is less than 30% even if the roll diameter, is not 
less than 1 50 mm, the effect is insufficient, while when the roll diameter exceeds 1 000 mm, the power required for driv- 
ing such a roll becomes excessive and economically disadvantageous, and if the reduction through this roll exceeds 
95%, the surface properties tend to be degraded due to the sticking between the roll and the steel sheet. , 

35 

EMBODIMENTS 
Example 1 

40 A steel having a chemical composition as shown in Tables 1 , 2, and 3 is melted in a convenor and rendered into a 
steel slab through secondary refining, which is heated to 1250°C and hot rolled to obtain a hot rolled sheet having a 
thickness of 4.0 mm. The hot rolled sheet is subjected to annealing of hot rolled sheet (800-950°) - pickling - cold rolling 
- annealing of cold rolled sheet (800-950°C) - picWing to obtain a cold rolled steel sheet having a thickness of 0.7 mm. 
The deep-drawing formability (r-value, Ar) and the resistance to secondary work brittieness are measured with respect 

45 to the steel sheets obtained by the above method as a test specimen, and the ductility of weld portion is measured with 
respect to a part of the steel sheets according to the following method. 
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55 • r-value, Ar 

A test specimen of JIS No. 5 is cut out from the steel sheet in a rolling direction, a direction of 45° with respect to 
the rolling direction or a direction of 90° with respect to the rolling direction. A uniaxial tensile prestrain of 5-15% is 
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applied to each of these test specimens, during which a Lankford value in each direction is measured from a ratio of 
lateral strain and thickness strain and calculated according to the following equation: 

r=(r L + 2r D + r T )/4 

5 

Ar = (r L -2r D + r T )/2 

wherein r L , r D and r T show Lankford values in the rolling direction, direction of 45° with respect to the rolling direction 
and direction of 90° with respect to the rolling direction, respectively. 

10 

• Resistance to secondary work brittleness 

A cup-shaped test specimen subjected to deep drawing at a drawing ratio of 2 is held at a particular temperature 
of -100°C - 20 6 C, and thereafter an impact load is applied to a head portion of the cup according to a drop weight test 
is (weight: 5 kg, dropping difference: 0.8 m), during which a crack creating temperature is measured from the presence or 
absence of brittle crack at a sidewafl portion of the cup. 

In each of all steels, the test is conducted with respect to two specimens every temperature interval of 5°C. A tem- 
perature when the brittle crack is created in one of the two specimens is the crack creating temperature. 

20 • Ductility of weld portion 

The cold rolled steel sheet (thickness: 0.7 mm) is welded through TIG welding method, from which is taken out a 
strip-shaped test specimen of 15 mm x 70 mm arranging a weld portion in center. The test specimen is subjected to a 
repetitive bending test (see Fig. 3) repeating bending - returning operation 20 times, during which the occurrence of 
25 cracking from the weld portion is observed. This test is carried out with respect to 20 specimens of each of the test 
steels, and the crack creating ratio is measured from the number of cracked specimens. 
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The test results are shown in Table 4. 
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55 

As seen from Table 4, the steel sheets according to the invention exhibit properties that the r-value is not less than 
1 .5, At is not more than 0.3 and the crack creating temperature indicating the resistance to secondary work brittleness 
is not higher than -50°C, so that they have excellent deep-drawing formability and resistance to secondary work brittle- 
ness as compared with the comparative examples. 
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Furthermore, in the steel sheets containing Se according to the invention, the cracking ratio of bead is not more 
than 1 0% in addition to the above properties. 

Example 2 

5 

Among the steels shown in Table 1, each of steel Nos. 1 and 6 is melted in a convertor and subjected to secondary 
refining to obtain a steel slab, which is then heated to 1250°C and hot rolled to obtain a hot rolled sheet having a thick- 
ness of 4.0 mm. The hot rolled sheet is rendered into a cold rolled sheet having a thickness of 0.7 mm through anneal- 
ing of hot rolled sheet (800-950°C) - pickling - cold rolling • annealing of cold rolled sheet (800-950°C) - pickling. In this 
w case, the cold rolling step of from 4.0 mm -» 0.7 mm in thickness (total reduction: 82.5%) is divided into a cold rolling 
stage I (thickness: 4 mm -> X mm) and a cold rolling stage II (thickness: X mm -» 0.7 mm), and the rollings of these 
stages are carried out under various roll diameter and reduction conditions. A test specimen is taken out from the result- 
ing steel sheet and then subjected to the same tests as in Example 1 for the evaluation of the properties. The results 
are shown in Table 5 together with the rolling conditions. 

75 
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35 



Run No 


Cold rolling condition 


Steel No : 1 


Steel No : 6 




Stage I 


Stage II 


r-value 


Ar 


Crack 
creating 
tempera- 
ture (°C) 


r-value 


Ar 


Crack cre- 
ating tem- 
perature 
(°C) 




Roll 
diameter 
(mm) 


Reduc- 
tion (%) 


Roll 
diameter 
(mm) 


Reduc- 
tion (%) 














1 


80 


82.5 






1.70 


0.24 


-70 


1.62 


0.12 


-75 


2 


180 


20.0 


80 


78.2 


1.70 


0.23 


-70 


1.63 


0.11 


-75 


3 


180 


35.0 


80 


73.1 


1.81 


0.12 


-70 


1.70 


0.07 


-75 


4 


180 


50.0 


80 


65.0 


1.82 


0.10 


-70 


1.70 


0.06 


-75 


5 


180 


82.5 






1.85 


0.08 


-75 


1.71 


0.05 


-75 


6 


300 


35.0 


80 


73.1 


1.75 


0.13 


-75 


1.70 


0.06 


-80 



As seen from Table 5, all of the steel sheets have more excellent deep-drawing formability and resistance to sec- 
40 ondary work brittleness. 

INDUSTRIAL APPLICABILITY 

As mentioned above, the chromium steel sheets according to the invention have press formability, which has not 
been obtained in the conventional chromium steel sheet, i.e. excellent deep-drawing formability and resistance to sec- 
ondary work brittleness, which are useful in the press forming. In the chromium steel sheets according to the invention, 
therefore, it is possible to conduct the severer deep drawing for kitchenwares such as deep drop sink and the like, auto- 
mobile parts such as fuel case and the like, and also it is possible to prevent the occurrence of brittle crack in subse- 
quent secondary work 

Claims 

1 . A chromium steel sheet having an excellent press formability and comprising; 

C: not more than 0.03 wt%, Si: not more than 1 .0 wt%, Mn: not more than 1 .0 wt%, P: not more than 0.05 
55 wt%. S: not more than 0.015 wt%, Al: not more than 0.10 wt%, N: not more than 0.02 wt%. Cr: 5-60 wt%. Ti: 4(C+N) 
- 0.5 wt%, Nb: 0.003-0.020 wt%, B: 0.0002-0.005 wt%. 
and the balance being Fe and inevitable impurities. 
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2. A chromium steel sheet having an excellent press formabiiity and comprising; 

C: not more than 0.03 wt%, Si: not more than 1 .0 wt%. Mn: not more than 1.0 wt%, P: not more than 0.05 
wt%, S: not more than 0.015 wt%, Al: not more than 0.10 wt%, N: not more than 0.02 wt%, Cr: 5-60 wt%, Ti: 4(C+N) 

- 0.5 wt%, Nb: 0.003-0.020 wt%, B: 0.0002-0.005 wt%, Mo: 0.01 -5.0 wt%, 
5 and the balance being Fe and inevitable impurities. 

3. A chromium steel sheet having an excellent press formabiiity and comprising; 

C: not more than 0.03 wt%, Si: not more than 1.0 wt%, Mn: not more than 1.0 wt%, P: not more than 0.05 
wt%, S: not more than 0.015 wt%, Al: not more than 0.10 wt%, N: not more than 0.02 wt%, Cr: 5-60 wt%, Ti: 4(C+N) 
io - 0.5 wt%, Nb: 0.003-0.020 wt%, B: 0.0002-0.005 wt%, Ca: 0.0005-0.01 wt%, 
and the balance being Fe and inevitable impurities. 

4. A chromium steel sheet having an excellent press formabiiity and comprising; 

C: not more than 0.03 wt%, Si: not more than 1.0 wt%, Mn: not more than 1.0 wt%, P: not more than 0.05 
75 wt%, S: not more than 0.015 wt%, A!: not more than 0.10 wt%, N: not more than 0.02 wt%, Cr: 5-60 wt%, Ti: 4(C+N) 

- 0.5 wt%, Nb: 0.003-0.020 wt%, B: 0.0002-0.005 wt%, Se: 0.0005-O.025 wt%, 

and the balance being Fe and inevitable impurities. 

5. A chromium steel sheet having an excellent press formabiiity and comprising; 

20 C: not more than 0.03 wt%, Si: not more than 1 .0 wt%, Mn: not more than 1 .0 wt%, P: not more than 0.05 

wt%, S: not more than 0.015 wt%, Al: not more than 0. 10 wt%, N: not more than 0.02 wt%, Cr: 5-60 wt%, Ti: 4(C+N) 

- 0.5 wt%, Nb: 0.003-0.020 wt%, B: 0.0002-0.005 wt%, Mo: 0.01 -5.0 wt%, Ca: 0.0005-0.01 wt%, 

and the balance being Fe and inevitable impurities. 

25 6. A chromium steel sheet having an excellent press formabiiity and comprising; 

C: not more than 0.03 wt%, Si: not more than 1 .0 wt%, Mn: not more than 1 .0 wt%, P: not more than 0.05 
wt%, S: not more than 0.015 wt%, Al: not more than 0.10 wt%, N: not more than 0.02 wt%, Cr: 5-60 wt%. Ti: 4(C+N) 

- 0.5 wt%. Nb: 0.003-0.020 wt%, B: 0.0002-0.005 wt%, Mo: 0.01 -5.0 wt%, Se: 0.0005-0.025 wt%, 

and the balance being Fe and inevitable impurities. 

30 

7. A chromium steel sheet having an excellent press formabiiity and comprising; 

C: not more than 0.03 wt%, Si: not more than 1 .0 wt%, Mn: not more than 1 .0 wt%, P: not more than 0.05 
wt%, S: not more than 0.015 wt%, Al: not more than 0.10 wt%, N: not more than 0.02 wt%, Cr: 5-60 wt%, Ti: 4(C+N) 

- 0.5 wt%, Nb: 0.003-0.020 wt%, B: 0.0002-0.005 wt%, Ca: 0.0005-0.01 wt% f Se: 0.0005-0.025 wt%, 
35 and the balance being Fe and inevitable impurities. 

8. A chromium steel sheet having an excellent press formabiiity and comprising; 

C: not more than 0.03 wt%, Si: not more than 1 .0 wt%, Mn: not more than 1 .0 wt%, P: not more than 0.05 
wt%, S: not more than 0.015 wt%, Al: not more than 0.10 wt%, N: not more than 0.02 wt%, Cr: 5-60 wt%, Ti: 4(C+N) 
40 -0.5wt%, Nb: 0.003-0.020 wt%, B: 0.0002-0.005 wt%, Mo: 0.01-5.0 wt%, Ca: 0.0005-O.01 wt%, Se: 0.0005-0 025 
wt%, 

and the balance being Fe and inevitable impurities. 

9. A chromium steel sheet according to anyone of claims 2, 5, 6 and 8, wherein Mo content is 0.1-3.0 wt%. 

45 

10. A chromium steel sheet according to anyone of claims 1 to 9, wherein a relationship between Ti content and Nb 
content satisfies Ti/Nbs 7. 
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